The cleavage properties of mica make it possible to obtain sufficiently thin and very extended crystalline specimens for transmission electron microscopy and it may serve as a good model in investigating many interesting features of layer structures. Interference phenomena arising from double reflexion on holes in mica have been discussed by RANG 1 and by MÖLLENSTEDT 2 ; the nature of "superstructures" due to well defined 1 O. RANG, Z. Phys. 136, 465 [1953]. Phys. 152, 194 [1958]. mutual rotations of the pseudo-hexagonal mica layers has been shown by RANG 3 and by CARTRAUD and ZOUCKERMANN 4 ; mica was used by SILK and BARNES to record traces of high energy fission fragments and to examine these traces by electron microscopy 5 ; ZOUCKER-MANN has reported various orientations of microcrystals when sedimented on mica sheets, as revealed by electron diffraction 6 .
The cleavage properties of mica make it possible to obtain sufficiently thin and very extended crystalline specimens for transmission electron microscopy and it may serve as a good model in investigating many interesting features of layer structures. Interference phenomena arising from double reflexion on holes in mica have been discussed by RANG 1 and by MÖLLENSTEDT 2 ; the nature of "superstructures" due to well defined mutual rotations of the pseudo-hexagonal mica layers has been shown by RANG 3 and by CARTRAUD and ZOUCKERMANN 4 ; mica was used by SILK and BARNES to record traces of high energy fission fragments and to examine these traces by electron microscopy 5 ; ZOUCKER-MANN has reported various orientations of microcrystals when sedimented on mica sheets, as revealed by electron diffraction 6 .
It was the degree of perfection of thin cleaved sheets of mica which interested us, as it seemed reasonable to use them for support and reference material when investigating the oriented growth of either evaporated or water soluble crystalline material. In the first part of this investigation, we attempted to acquire more knowledge on mica by relating its known chemical and crys-tal structure to visual observations on the scale of high resolution electron microscopy.
Preparing thin mica sheets by the thinning method of SILK and BARNES 5 , we have observed 1) Moire patterns, 2) Dislocations and their interactions, 3) Extinction lines (which we did not generally take into consideration except in cases, where they served to indicate the presence of imperfections).
(It was also seen that relatively small areas contained Moire patterns in the specimens and they were, to a high degree, free from dislocations but almost never free from extinction lines. Thus it might be hoped that if extinction lines can be eliminated, mica may serve the desired purpose. This implied, however, that a special preparative method had to be developed. We shall show in a future paper that -by a modification of the present thinning technique -it is possible to obtain thin sheets of mica of fairly uniform thickness and free from bending, so that it is mostly the heating effect of the beam which generates such lines. This, however, can be avoided by taking precautions when operating the microscope.)
Considering the fact that we have not yet encountered any publications on Moire patterns and dislocations in mica (apart from a preliminary mention on observed dislocations in the cited work of SILK and BARNES) we think that it is not without interest to describe them. We here intend to give only a morphological description of the observed structures, while a more thorough discussion will follow soon.
1) Moire patterns. In general, Moire patterns of long spacings (in the range of 100 -1000 Ä) were observed when the thinning method of SILK and BARNES was applied. It is thought that with this method, we obtain sufficiently thin single sheets in which the chemical bonds between elementary layers remained preserved. It is thus possible that these Moires originate from slight relative azimuthal rotations of crystal due to defective crystal growth. A similar effect was typically observed on colloidal gold platelets by several authors (1. c. 7 ' 8 ). In our case, however, it is not easy to clear up their real origin because selected area diffraction which accompanied each recording, showed sometimes angular splittings of spots, much too large to be ascribed to long spacings: at the same time only these and no small periods were observed. In general however, long spacings could have been related to well defined reflexions by taking series of dark field micrographs. The resolution of diffraction spots was not very good; hence, we worked usually on higher order reflexions. We observed sometimes splits, in which one of the spots was not only angularly but also radially displaced. Possible explanation for this has been made by considering the crystal structure and its distortions. A complete analyse of these Moires proved to be in many cases quite complicated. observed Moires and Fig. 1 b one of its dark field images. On Fig. 1 a we distinguish at least four layers thougth their individual contribution cannot be identified. It was often observed in case of complicated Moires of this type that the pseudohexagonal structure of the basal plane has been demonstrated by the interaction of Moire-lines in a somewhat distorted form (see the hexagons in A and B of Fig. 1 a and the angle of almost 120° in C). Point D seems to be a center for the geometry of the present pattern. It is not impossible that there also exists a rotation center which remained fixed. (In fact, we have observed such centers when studying the layered structure of basic Cadmium Nitrate.) Note the half planes in the area marked E. These are not uncommonly found in patterns of large periods. Fig. 2 shows neighbouring half planes in the marked area. Perpendicular crossings of Moire lines (as marked by arrows) indicate that (assuming three contributing layers and pure rotation Moires), here at least two kinds of crystal planes play a simultanious role in the formation of this pattern. Fig. 3 shows a very complicated system of half planes and (similarly to small angle tilt boundaries as observed by DEMNY 8 in Moires of gold platelets) an abrupt change of Moire spacing and direction along the curved line marked AB. Between points C and D, in an area not containing Moire pattern, we find a single dislocation line in one of the crystal layers, the presence of which is indicated only by the shift of the two extinction lines which cross it.
While in these single sheets we never observed small periodicities (under about 100 A), spacings well under this limit could be obtained by heating the specimen. In this case, according to LINNIK 9 (who heated to red mica sheets to obtain two dimensional X-ray diffraction patterns) interlayer bonds will be destroyed and thus larger rotational slips are possible between layers while they still remain in contact. Fig. 4 gives an example of this.
2) Dislocations. Very extended lines of typical contrast properties were sometimes observed in mica; we think these to be dislocation lines in the plane of observation. The lines which possess typical one-sided contrast as in Fig. 5 and Fig. 8 (or they are doubled as in Fig. 6 ) are parallel even when they are curved and, in most cases, uniformly spaced. They are sometimes crossed by another set of parallel lines, forming well contrasted nodes as in Fig. 5 . Sometimes also, an abrupt change of orientation of the lines in the system can be observed as in Fig. 5 and Fig. 8 marked by double arrows.
Further interesting details can be seen on Fig. 8 . The spots marked by arrows are probably due to dislocation lines running in the third dimension of the crystal. Characteristically, they always cross the lines which lie in the actual plane of observation. In A, there is a change in sign of the contrast of lines. Sometimes, as it is seen here, and also on Fig. 9 , crossed networks are accompanied by the appearance of one or two dimensional Moires. A simple explanation for this could be found, assuming a lateral distortion (contraction or dilatation) in one of the contacting crystal layers -as represented by the extended dislocation lines. This will mean that neighbouring net planes differ in cell dimensions, thus giving rise to parallel type Moire patterns.
3) Extinction lines. In Fig. 7 , a system of extinction lines interfered with a perpendicular set of dislocation lines. Extinction lines become stepped at the points of intersection. Between A and B, there is a crossing dislocation line not belonging to the former regular set of lines. In many cases, it was only extinction lines which indicated dislocations of a poor contrast, or those, which otherwise would have remained invisible.
Remark. These observations were made on muscovite mica. The Hitachi HU-10 electron microscope was used at 75 kV.
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